Little attention has been paid to levels of trust in online sources of health information. The objective of this study was to investigate levels of trust in various sources of health information (interpersonal channels, traditional media, and Internet media), and to examine the predictors of trust in health information available on the Internet.
INTRODUCTION
The general public is exposed to a great amount of health information on websites. And it can be hard to identify credible and accurate health information [1] . The Pew Internet & American Life Project [2] has reported that 80% of the people it surveyed were able to search for health information online, suggesting that Internet users are increasingly making use of the availability of online health information. Therefore, it is very important that accurate health information is provided.
Most previous studies that have examined the quality or credibility of information have been concerned with multidimensional variables, such as accuracy, trustworthiness, believability, fairness, currency, completeness, bias factors [3] [4] [5] [6] [7] , and the evaluation of health-related websites [4] [5] [6] [7] [8] . Earlier studies have indicated that the most important factor an information source credibility that it can be used to make decisions about the assessment and application of information [9] [10] [11] . Other studies have also shown that the credibility of health information sources can vary depending on who offers the information, where they operate, and where the information originates. Previous research about the evaluation of health information has shown that the source of the information has the biggest impact on levels of trust. Therefore, we investigated a representative sample of the population and evaluated their levels of trust in a variety of sources of health information (interpersonal channels, traditional media, and Internet media), as well as predictors of trust in online sources of health information.
Trust has not been definitively conceptualized among social scientists. It is generally agreed that trust involves confidence in the reliability of an entity [12] , which also entails the evaluated prediction of positive results [13] . In other words, trust in this context involves a user's subjective perceptions when assessing online sources of health information [12] . We also measured levels of trust in various types of online sources of health information. Some previous studies have likewise assessed levels of trust in various sources of health information. One study measured trust in the following eight sources of health information: physicians, family members, telephone advice lines, newspapers, employee assistance programs, advice books, health fairs, and the Internet [14] . Another study estimated trust in the following seven sources of health information: physicians, Internet, TV, family members, magazines, newspapers, and radio [15] . However, neither study assessed how respondents evaluated health information depending on the systemic category of a medium or among various dissimilar sources within a medium. A number of relevant health-related websites dispense information on health [16] , as well as websites for non-profit organizations, associations, personal blogs, and portal sites that operate counseling services. It is difficult to find research on levels of trust in the health information that is provided by particular sources. It is therefore necessary to assess this issue by evaluating diverse and widely accessible sources of health information. Our study was concerned with investigating levels of trust in three different sources of health information and examining how demographic factors affected attitudes towards online sources of information.
Previous studies have identified traditional correlates of media credibility, such as sex, age, income, and education [8, 17, 18] . These studies performed demographic comparisons of trust in TV and newspapers. In recent years, a number of studies have studied levels of trust in a wide range of online sources and interactive technologies. Some of these studies were conducted to examine the demographic variables that predicted trust towards online sources [15, 19, 20] . Moreover, one study performed multivariate logistic regression analysis and identified health and functional status (functional limitations due to disability or chronic disease) as factors affecting trust in the Internet as a source of health information [12] , and determined that those with poor health status were significantly less likely than their counterparts to trust online sources. In other words, both demographic and health status contribute to levels of trust in the Internet for health information. Furthermore, we suggest that trust in online sources of health information is mediated by individual and family disease history, as an alternative to the previously identified factor of health status. Thus, we explored how demographic variables and disease history affected people's perceptions of trust in online sources of health information. This study is intended to assist in understanding who uses online health information most frequently. We also performed a series of analyses in order to (1) compare the levels of trust in interpersonal channels, traditional media, and online sources of health information, and (2) identify factors associated with trust in online sources of health information. Based on the above considerations, the following research questions (RQ) were developed:
RQ1: How do levels of trust differ among interpersonal channels, traditional media, and Internet sources of health information? RQ2: How do demographics affect levels of trust in Internet sources of health information? RQ3: How does disease history affect levels of trust in Internet sources of health information?
MATERIALS AND METHODS

Participants
The participants in this cross-sectional study were chosen by age-stratified and region-stratified random sampling based on the Korean census of 2007. The respondents consisted of 1,300 adults across the nation between 20 and 70 years of age, which was an appropriate sample size to represent the population (the alpha level was 0.05, the acceptable error was 2.7%, and the standard deviation of the scale was 0.05) [21] . The data were collected during September 2010 for five weeks via a questionnaire survey that took each respondent average 15 minutes to complete. The response rate was 63%, which was acceptable in light of previously reported response rates [22] . The institutional review board of the National Cancer Center of Korea approved this study.
Measurement of variables
The purpose of this survey was to evaluate trust in three different sources of health information (interpersonal, traditional, and the Internet), and to investigate factors associated with trust in online sources of health information. Trust refers to a user's subjective assessment of sources of health information.
Demographics and disease history
The demographic variables used in this study were sex, age, education, annual household income, individual disease history, and family disease history. The variables regarding disease history were dichotomized as yes and no.
Trust in interpersonal sources of health information
This was assessed using the following measure: "How much do you trust the following sources of health information?" Six interpersonal sources were provided: physician (clinic), physician (hospital), pharmacist, doctor of Oriental medicine, family members, and friends. Respondents were asked to answer the question using a five-point Likert scale, with responses ranging from 1 (strongly disagree) to 5 (strongly agree).
Trust in traditional media sources of health information
This category included national TV, cable TV, magazines, newspapers, free newspapers, and radio.
Trust in Internet sources of health information
This category included government organizations, private healthcare providers, non-profit health organizations, question and answer services on the web, patient organizations, Internet news, blogs by physicians, and blogs by laypeople.
Data analysis
The chi-squared test was used to analyze the relationship of demographic and health status with trust in Internet sources. Binary multivariate logistic regression was performed, using trust in Internet media sources as the dependent variable and demographic and health status as independent variables. Two groups (low vs. high) were recoded as dichotomous variables (0 = strongly disagree/disagree/neutral, 1 = agree/strongly agree), corresponding to the level of trust in each Internet source. Variables that were significant (p< 0.1) upon bivariate analysis were used to determine the binary multivariate relationships of demographic and health status with trust in Internet media sources. We included all covariates that were significant upon bivariate analysis in the binary multivariate logistic regression. The data were analyzed using the SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). Table 1 presents the demographic characteristics of the study population. More than half of the respondents were high school graduates or currently in college (52.4%) with a moderate income (57.6%). Respondents with no individual disease history disease accounted for 86.8% of the sample, while 26.5% of respondents reported a family disease history.
RESULTS
Demographic characteristics
Trust in interpersonal, traditional, and online sources of health information
This study compared the proportion of responses indicating trust in three different categories of health information sources. Hospital physicians (85.9%) were the most trusted source of health information. Blogs by ordinary people (20.2%) were the least trusted source.
Among the three different categories of information sources, interpersonal channels (59.7%) scored the highest. Traditional media sources (47.8%) came next, followed by online sources (40.4%) (Figure 1 ). Within each category, hospital physicians were most trusted within the interpersonal sources of information, national TV within the traditional media, and government organizations within the online sources.
Factors associated with trust in online sources of health information
In order to identify predictive factors associated with trust in online sources of health information, independent variables (demographic/health status) were identified, the chi-squared test was performed, and binary multivariate logistic regression analyses were implemented on variables found to be significant (p< 0.1) in bivariate analysis ( Table 2 ). The results of the chi-squared test were as follows: education (p= 0.037), income (p= 0.002), and individual disease history (p= 0.037) were significantly associated with trust in online sources associated with government organizations; income (p< 0.001) and individual disease history (p= 0.038) with trust in online sources associated with private healthcare providers; income (p= 0.013), education (p= 0.077), and individual disease history (p= 0.086) with trust in online sources associated with non-profit health organizations; age (p= 0.039), income (p< 0.001), education (p= 0.098), and individual disease history (p= 0.065) with trust in online question and answer services; income (p< 0.001), individual disease history (p= 0.064), and family disease history (p= 0.072) with trust in M a g a z in e s N e w s p a p e r s F r e e n e w s p a p e r s R a d io I n t e r n e t G o v e r n m e n t o r g a n iz a t io n s P r iv a t e h e a lt h c a r e p r o v id e r s N o n -p r o f it h e a lt h o r g a n iz a t io n s O n li n e q u e s t io n a n d a n s w e r s e r v ic e s P a t ie n t o r g a n iz a t io n s I n t e r n e t n e w s B lo g s b y p h y s ic ia n s B lo g s b y la y p e o p le Table 2 . Higher income levels were generally associated with greater trust in online sources of health information. Respondents aged 51 to 70 years were not likely to trust Internet news sources. Respondents with a moderate income (odds ratio [OR]= 1.5) or a high income (OR= 1.8) were likely to trust Internet sources associated with government organizations than those with a low income. Respondents with a high income were twice as likely (OR= 2.1) to trust online sources associated with private healthcare providers than those with a low income. High incomes were associated with trusting Internet sources affiliated with non-profit health organizations (OR = 1.5). Respondents with a moderate income (OR= 1.7) or a high income (OR= 1.9) were almost twice as likely to trust online question and answer services than respondents with a low income individuals, whereas older respondents were much less likely to trust such services (51 to 60 years, OR= 0.6; 61 to 70 years, OR= 0.4). Higher levels of income were associated with more trust in sources affiliated with patient organizations (moderate income, OR= 1.6; high income, OR= 1.8). Likewise, respondents with a moderate income (OR= 1.3) or a high income (OR= 2.2) were likely to trust Internet news sources, whereas older respondents (51 to 60 years, OR= 0.6; 61 to 70 years, OR= 0.4) were much less likely to trust such sources. Higher income levels were associated with greater trust in blogs by physicians (moderate income, OR= 1.4; high income, OR= 2.1). Similarly, respondents with a moderate income (OR= 1.4) or a high income (OR= 1.5) were more likely to trust blogs by laypeople.
Overall, a high level of income was associated with trust in most online sources of health information. Meanwhile, disease history (individual or family) was not significantly related to levels of trust in Internet sources associated with government organizations, private healthcare providers, non-profit health organizations, question and answer services on the web, patient organizations, Internet news, blogs by physicians, and blogs by laypeople.
DISCUSSION
Principal results
This study compared levels of trust in three different sources of health information, and identified factors associated with trust in various online sources of health information. The results of comparing levels of trust among three different sources revealed that Koreans showed the higher level of trust in interpersonal sources, whereas the least trusted source was online media. These results demonstrate that a majority of people still primarily rely on interpersonal channels for health information. Hospital physicians, national TV, and Internet sources associated with government organizations were the most trusted sources among the three categories, and were generally regarded as professional and objective channels of information. These findings were quite similar to those of prior studies concerning the impact of information providers and source attribution on trust [16, 17, 23] . Abel & Wirth [17] showed that nearly all groups in their study perceived national TV to be more credible than newspapers, if confronted with conflicting local news reports. Marwick [16] reported that health information provided by a physician was the most important source of information regardless of socioeconomic status. Additionally, Hesse et al. [15] found that physicians remained the most highly trusted information source among patients, with 62.4% of adults expressing a great degree of trust in their physicians. Our results suggest that online sources of health information are not considered as trustworthy and professional, although many such sources exist. We may assume that the reason is to be depending interpersonal channel such as health professionals or old media due to a lack of credible and official health information sources on the Internet.
One of the goals of this study was to investigate factors associated with trust in online sources of health information. The findings regarding RQ2 and RQ3 can be summarized as follows: income had a significant impact on trust in all online sources, including government organizations, private healthcare providers, non-profit health organizations, online question and answer services, patient organizations, Internet news, blogs by physicians, and blogs by laypeople. It can be inferred that respondents with a high income could easily access the Internet, and would therefore be frequently exposed to online health information.
The older people were, the less they tended to regard Internet sources as credible. We believe that individuals who are elderly and have a low income were less likely to perceive the Internet as a credible information source because they tend to have lower levels of Internet use, and thus were less likely to be familiar with the Internet. These results are consistent with recent studies on trust in online sources of health information [15, 23] . In particular, Hesse et al. [15] showed that those who searched online the most tended to have higher incomes. This study showed that education level was not related to trust in online health information. This is in agreement with Ye's [24] study, but it does contradict other studies [12, 15, 23] . It is possible that education level does not necessarily increase consumer self-confidence in dealing with a variety of online sources of health information. Shon et al. [25] reported that even highly educated people had trouble identifying misleading health information. Consequently, both individuals with a higher level of education and those with a lower level of education may have difficulty judging the credibility of online health information, and therefore showed similar results in the present study. Ye's [24] study showed that 30.4% of those with at least some college education reported that it was "hard" or "very hard" to understand medical statistics and that 49.5% of the respondents with a high school education or less reported the same. Therefore, organizations responsible for health websites need to ensure that information can be readily located and presented in ways that can be easily understood by the general public.
Some limitations should be noted regarding the interpretation of these results. This was a cross-sectional study, and we cannot draw any conclusions about causality or mediation based on our analyses. Furthermore, unmeasured characteristics may have influenced levels of trust in online health information, such as information needs. However, we did find that the predictability of factors related to trust in online sources of health information depended on the nature of the source, thus suggesting that it may be necessary to apply health information strategies differently for each source. Our results may inform the development of practical guidelines. Public health organizations should offer health education programs or comprehensive community services that customize health information for low-income individuals or those who lack the ability to use online health information. The provision of aid programs or services should focus on universal resources that can be used by everyone, because the recipients of such services may then become more aware of accessible resources and gradually perceive the usefulness of information provided by the organizations in question.
In the future, it is necessary to examine the factors affecting trust in a range of interpersonal channels and traditional media sources, as well as to perform additional analyses to identify other factors influencing trust in sources of health information beyond demographics and disease history.
